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(54) CALCULATING DEVICE OF ROAD SURFACE FRICTION COEFFICIENT 



(57)Abstract 

PROBLEM TO BE SOLVED: To improve accuracy in determining a 
road surface friction coefficient. 

SOLUTION: This calculating device comprises a steering angle 
sensor 1, wheel speed sensors 5a, 5b, 5c, and 5d, a longitudinal 
acceleration sensor 4, a lateral acceleration sensor 3, a tire model 
setting part TM, a tire slip ratio calculating part SLPmn, a 
calculating part FGE of an estimated car body longitudinal 
acceleration, a tire slip angle calculating part amn, a wheel load 
calculating part FZmn, a tire lateral force calculating part CFmn, an 
LGE, and a calculating part u, of a road surface friction coefficient. 
The calculating part \l of the road surface friction coefficient 
determines the road surface friction coefficient based on a 
deviation between a car body longitudinal acceleration and the 
estimated car body longitudinal acceleration and a deviation 
between a car body lateral acceleration and an estimated car body 
lateral acceleration. The road surface friction coefficient is not 
determined from the tire slip ratio, but sensor detecting values are 
compared with estimated values with respect to the car body 
longitudinal direction and the car body lateral direction, and the road 
surface friction coefficient can be accurately determined in respect 
to the deviation. 
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J:9^^STC*s«imS^ S-Mtifrfc 5 a ~ 5 
d t±9W*&flH[VWF R • iftttiiVWF L 

«LGis*ta**b, w«*pa[*-fe^i»-4u:j:t>*«qKra 
jnjiKFGas&m&its. 

[0 0 12] iEHttASTCtt^-e-VHttAiniJttS 

#^^-y|l#e^STAR • STALA5^^-t^y ^ftl 
mgPa.mn(CA*1-5o ft*fi$VWFR • VWF 

L • VWR R • VWR Lti^-Y-VcOX ]) yZftyMtiiUS 
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[0 0 18] «%j£Jg£X;fc|6]SffflWVCXiiina»fcm;a 
so $tL5=&ffi(4^^ir^ y aim kffifcJ5ft& 



t#M 2003-11 8554 (P2003-1 18554A) 



5 

SgtBgBVCmnidA^I-So *fc> ^iffi,^JSSY*|£] 
^(±1SB amnt $fete^l*]iiS^m$B V Cmni dAT^S,, 

y i/^^mgBanuiT-is, 

aFL • aRR • aRL£gfflU ^HbG-Utf^— f V 
7*-X&mMFYmntmfcXfti£mnnti®V Cmnir K 

[00 19] $Ste^fS]j$S^tagi5VCmnT'tt, 
lte:£-ft3£gVCFR • VCFL • VCRR • VCRL£rgtiH- 

as*y ^T/^grngps lpdwkatju *y -y^gm 

US LPmnT-fi, *E)^!lT'»i, ± 
IBbfc#<:^iSVWFR • VWFL • VWRR • VWR 
LitcS^T. #«lft<0^-r^^y y^SLPFR- 
SLPFL- SLPRR- S L PRLSrgaj-TSo ^-f 

[0 0 2 0] ^-Y-Y^y s/^^mgPamnd^ttl 

Tj^S^'i'ir^y s'/fti^- ?-y ^^^^-p,.^ 

mSEFYmnfCA^i-'S,, ■£© = — *" y >?7* — XWtti 
gBFYmnX'tt, =g-$ftfe©=> — y VifV *— 7, F YFR • 
FYFL • F YRR • F YRL£±fE£:? -f ir* V V?ft\Z.m 
<5l>-c3SLttli--5. -t©^ — ^-y >-^7^-^PLtaiH5FY 
rand^ fcUTJ $ tlZ =& => — 7" y V ^ 7 * - 7 #S±fE* -Y 
SWUmSlSC Fmni^A^i-So 

[00 2 1] #-f-*8t&3lffi«CFimfcW:. ±IE#=>- 
i-D l/?7*—X<Dmz^ 7 I) y^lJfflSBS LPmnA* 
^?tS^ttia5FZmn^P > <7?=S-$ftffi : 

A#1~3. ^KfcfcS^TfcltftW^iraWjCFFR 
• CFFL • CFRR • C FRL^tf) biV * ^ ir#t7J@tij 
SBC Finn© ttiJj&mfefflXfi£&&m& LGE KA^I" 

[0022] m^mmmntau lge T-tt±fs* -r 

^ L G E Ft J: 9 7 /t'i' 
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3t±iE«l]e3-W hCFYAWRt*i)£«URj$«7 

so ^/v^*aaffiLGEFi^^^y ^y-M^tSMtiiU 
A /3 ldATJ-r-5. ^fe£ffi{;:g^Tiii:&* y s/7°^l 

[0 0 2 8] ^©J:5fcUT«|j**Hfc*J»^llK*S»t 

[0 0 2 9] IfSUf 77"ST 1 T-fi, ^^•¥11^ 
40 AUfflaSTAn-^tt^l-fe^liiSKMtASTCSrtt 

if©s?fhfis*>e>Htf«©#^'C^iuie^sTAR- stal 

>-y-YAWRICJ:?)3 — U-T hYAWR=Sr^iii^-, ?>C 
©^S^.xs/T'STaT'H^-JPiSa-lrV-y-LG • FGI: 

j: « lg • mwtummmF G*%t*& 

[0 0 3 0] ^4^x-y7°ST4-C(i, lil**3$SX 
*[RlSE m» V V X 0 »CT«S**ifiS X *lSlfl[ V V X J3 



1$ B3 2003-1 1 8554 (P2003-1 1 8554A) 



(5) 



8 
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VVXfi (n)=VVX5 (n-l) + VVXBG(n) - (4) 
VVX/3 (n)=VVX/3 (n-l) + FGEFxKX -(5) 
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E &mfem'ik1m&&7 ^ ^9 F G E F Id «fc «J 7 ^ 
S-t-5o dC^Kte, #j£i&*MPa«FGE«:ei-/< 

[0 0 4 5] &©35l l^fy/STl ITU HI 6* 

mn £ F Z mn t a — + V V ^ 7 * - * F Y mn t Jf£ 

KBi«««*M ^K:*<5v^*-r-¥flWCFiiinSr#» 

LGE= (CFFR+CFFL+CFRR+CFRL) / (tl^lf) - (9) 
[0 0 4 8] :;t% JtfEgll l^f^ySTlli:! ★ [0049] 01 0<D$g2 Ufy/ST21 T?f*> * 

l 2^X5'7°ST l 2 ioHt, )t^3-v-f hCFY <firtWWC»£"t"S*- * >- hMOMF Xfcgtti-*- 

MOMFX= (FXFR-FXFL) XTRDF+ (FXRR-FXRL) XTRDR 
- (1 0) 

**s» TRDFXtfTRDRttltmhUs' K&tf&Hh > f h O-W JHflftCFKxt, 

l/yKl?fc5 (@3#i) 0 K (10) OMOMFXiSrllWia UMH^— ^ 

[0 0 5 0] &©gS2 27T5-/ST2 2 T?tt\ fitrfttt* V httiE#gcC F K 1 £#©5. 

CFK1= [LSRX (CFFR+CFFL+CFRR+CFRL) + (AYRR/KD 
YR) +MOMFX] / (LSF + LSR) / (CFFR+CFFL) - (1 1) 
&*S S LSF»4, mm&>bfrb<VwM$tl-£X*<D-g:£T-h ♦ [0 0 5 1 ] ftOf 2 3^f5-/ST 2 3X1^ _hiEi 

(H13#P.) . KDYRI±H3-W httiiYRR £#©5, 

CFK2= [LSFX (CFFR+CFFL+CFRR+CFRL) + (AYRR/KD 
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[0 0 5 2] 4^r:/7'ST2 4X&. ±1E* *-W hgfcftgUAA YREfiHa-W h^k* 

A YR E= (LSFXCFK1X (FFR+CFFL) — LSRXCFK2X (CF 

RR+CFRL) — MOMF X) XKDYR ••• (13) 
~©«S3-W hffti AY * [0 0 5 3] SfS2 5^y/ST2 5T?li, ft^s-U 

RESrW^-rSt, Jt^s-W h (#ffc*tj£3 — -f h|?mS$CFYAWRtcT^@<D/W-^>tc:telt3Jf 

^*i$S) ifcS. « hCFYAWR(n)5rj5:a;l;J:!3*«)5, 

CF YAWR(n) = CF YAWR(n-l)+ A YR E(n) XT r - (14) 
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- r T\ CFYAWRdi-DttmlEcD^f-^-^VT* 
[0 0 5 4] rwJ: *t^3-^-r hCFYA 

{0 0 5 5] ?65t5©^J^tf*^iS©i*cDM^fe3-i/ 

W5:i^ttw>ofc. • mm 

[0 0 5 6] ^tMtt, 3-W h-feVi^-YAWR 
(cj; f?^aiUfc3 — W KYAWR5rffi 1^5 felt 

FYmnir^-Y-^tfj^^FXmni 3— W hYAWR £ 
h^-u^ hffilE&tfc (CFK1 • CFK2) 
^:UT, *J-yffi.t)FYmnb-$'-4 J rfiii'&t)FXmnk 3 — 
U-Y M#jE#gfc (CFK1 - CFK2) tlCg^Tg 
fflLfcff^s-^— ^ h AYREfcffl^TJiSs — u 
hCFYAWR5r*i6tl^„ Ztl\Z.£<Q. JS^3 — 
u-f HCFYAWR/!iS<L^aS!)tr-g-g:Lfcffit LT^tU 

tit 5 M^Fp^£«?^-rs So 
[0 0 5 7] £t>lc. tttlit^^i^SSffiA^rofl. 
gLfti^J: 9, <?^-¥HI^FYninC0jt^t^{|i5^CT 
:«3-W hffiXffijR (CFK1 - CFK2) £ 
ffl^SwiKJ: <9 , ^^TlFYinn^^fcOP^gLGE 

[0 0 5 8] £fc, W^yy^ Pl^h 
[ 0 0 5 9 ] ^Ht-StLT. 3-Wf htyfYAWR 



12 

(LGEF) t*MSVVJtjtS3-H'hCFY 
awr tl:S^5#*#^y y^SEftlA /3£#tf>, ffl 
Ie]#: Vy^J (n-1) D yf'k&fc 

■Ct. ^^WSrS*tSr t^/«f<, *fls^y ;y^e 
[0 0 6 0] ±IELfc*$J«ic:i>oTfi, 

3— *-y y^7t-7^i»^i^ • 

i!)ii?r'>^<t5: > J: *) -JgjEStfc*fc 

*y ^^/3Sr*«)S-i:^T'#So 
[006 1] mj£B- W h C F Y AWRSr 3 — 

*tTffflW~ffl^S3- W Mdfir«3*^3 — W hC 
FYAWRSrgpiS^. 

[0 0 6 2] ^1 37f y7"ST 1 3 "Ctt, BSffiJg 
JtSmi^Pjga^^^^^SfflFGEF I — * 

30 

[0 0 6 3] Ell 1 ^^:*3V^T, -t©^f y/ST 13a 

|J:!l*4kWi:flJlt5. ^(D^-f-lr^y y^A 

ft (TGM/T I RGRP) i: LT«*S. ICtT I 
RGRPI1 h-^/Wi/y y^TGMSrggffi^^f: 
cDi^5El^t?ii:SfcfeO^{it-efoSo ^*5. 

40 [00 6 41 ^fy^ST13a T-?ESWjt^SSffi0^ 

fy^ST 1 3 btwiltf. ^Ty^STl 3 b T'fi. & 
flCO^-Ti'^y y^oRR- aRLAilf^fMUSLP 

J: 9 t^tv^^fcm'W-So --^^ Ba-C*fe»ffii 
LT^SWI4, fe*V>i*^-^*iEt LTfltJlUTI^ 

so ^5rtT 5^<^T'7/ST1 3 c (Ciiltfo 
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[0 0 6 5] 7" s/7"ST 13c~ST13eT- 

[0 0 6 6] t:t?, xt'^st i 3 c-cit 3f5£*: 

fl£i$£X;frl6MfiV V X i3 *5 b # V^fifV V F G B TU±fr 
S*»S:*I*JU, L£vMttUU:©|§^KIi;*xs':/ST l 
3d Kit*, U*^ll5lei(IOWCtt*f ^7 o-«li 
<D3-|al©;U— f^&l&TIrt,. ^7?/ST 1 3 dt* 

i/Mfc S LPBT£il±*»5*>Sr*l*JU L#v>fit^±cD^ 
-a-^ti^^s/T-ST 1 3 e»Cit^, LSIHB**©*^ 

fy7*ST 1 3 e-Cli, g^jfe^STCiSL^VflSBTS 
TC«1^A> £ WJ U b * I ^ffl«±0*fi-»C ft* T 
■yys T i 3 f tit*, USi^fcfeSBcSh&KiJi**^ 

[0 0 6 7] ^T77'ST1 3 f Til, «3tt&f^PiSJ[ 
F G E iHr W K J; 5 **tfr«iD Jt« FG£U:T*fc5^ 

ttEB*l««*M*:3l#TrfS« ! a*rfT5/t»!>fc, Hi 2 

F G*«©^»U**J£8ElSS«$#&/i Sr» *>-t»f 

[0 0 6 8] El 1 2('^$ix5 «t 5 ^fyT'ST 1 
3gm «t^W«iP3*«FGE*»fe-fe^K:J:5*flc 

lWr«JPi«ftFG*5lv^fl[ (itMi£gtbts«) #b# 

^ttBTFG*a*T^5i»5a»S:*J»JU b#l/Mi££ 
S?LtV^itfc^T5'yST 1 3 hiCittfo ^fy 
:/ST 1 3 ht'lt ^f^STl 3 g-e^lJgiJ^a-bfcL 
#^«Sra*.fc*«*s-«s*IW«±«^fc*»5*»«r 3 l ! «9J 
U -^VT" (8§ffiJ*£t 

«»©*#**<fb) iViLOry/STl 3 i Kit 
^v't^f^^ttt^fy/STl 3 j I'it 

tf. 

[0 0 6 9] -t Lt, ^fyT'ST 1 3 j "C, ^.ft^^i 
^BSffi*«ff»/**»fe-«tf (0i.lx.tfO. 0 0 7 8) Sr 
SILT, «J&8ffiHHMK*/i*r3l*TH\ ^s/T'S 
Tl 3k tcittr. ^f^ST13k "Cft, #£5eSSS^ 
m # #J» KfBJS b < * 1/ 4 5 r £ £ 5 

s -.y^-^ssr^vv ifLy-zfyu-timo-s-mtD/v—f- 

[0 0 7 0] 7f 77"ST 1 3 i TMi, T.'ry-f 

7"ST13i tit*, a^lHlSSfcab-CV^b^fy^ 
S T 1 3 1 tittfo ^(O^x j/7'ST13l T*fi, Jf5£ 

MSMKftftn fc^-Yir^y J'^ftgt (TGM/T 
IRGRP) SrttAU *x y 7°S T 1 3 k (CiSir. 4 
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4b\ ±|E^7 i S'7 p ST 1 3 g-CjtJtffi&aniS&FGEd* 
fe*fttl&flUta5S*FG«:9ll^fcfltt #b*vM*B 
T F G&T-Cfc 5 t *I»J $ Jxfc^fc t> y 7" S T 1 
3 k fcJIttf. 

[0 0 7 1] *fc, ±I2^7 l s/7'ST 1 3 a "C^cDjt 
^Kffi^^M^^-T-Y^y y J: 
i^JSU^fc^lCfi^xy^ST 1 3mtifitP„ 

y7-sTi3mx% mj£&m&m&#n**'(*r?y * 

yjj&MU (TGM/T I RGRP) t Lt, ^f?7" 
10 S T 1 3 k tittPo 

[0 0 72] ±i2*7- j/7°S T 1 3 f T?*j£tSffc 

F G E Sir fc «fc 5 *^m^)P5S« F G£l±T 
fe-SirflJS'J^tufc^-tfiEll 2©^fy7 p STl 3n 
{cittf„ ^t-7 7°sti 3nm tyfi;j:5*M 

^iPjS«FG*^ji^^iO^«FGE*§|V^fcflt (fi 
3£) ^b#V^BTFGSrax.Tl^*^^$rWiJb, 
btl/MK^TcD^Kfi^yZ/ST 1 3 k b 
#^fc$rjH*Tl'>34§^lcf±*7 ! -s'7'ST 1 3 oklit 
if. ^f^7"ST13 oT-fi, ^ft^JiSKffiJS^^C 
20 ,ifC— JftH («*.tf0. 0 0 7 8) ^P^bT, jtj£K 
SMffitt/* Sr»*>±»fs ^fy7"ST13k fcJttr. 
[0 0 7 3] ^fj'T'ST 1 3 b-e^«<0^^ir 

»©JtSSrtT5*frK:tt» ID 1 3 T 1 3 P 

fcittf. r©7r^7"ST l 3 pt?fi. 3£h — ^e-^v 
hd? b#vMtt&S8;iT^5a»5a»SrWJi--5. r^fiJS 
«EI2t^$tlT^'il/''/J^ Mtga-W h-feVf-2 

tJ:5 3-W hYAWR©tfta«*rKBBJWWS«J|Effl 

so w sa-t-^ ^h^btt^etToahfr^tt*^ 

[0 0 74] :©^TS'7'S T 1 3 p-CH3— ^ ^ 
h*sb#vHi*ra*.TU^i:3W»J$n*:*a-K:tt^7 l s' 

y-STl 3*\zmtt» ^fy/STl 3 q T*fi. 

*PiiSLGE (LGEF) iS-tr^lMc «t«*fls«ttnJt« 
LG^±t?fc?)^g^SrWiJL, m&mn&&LG&.± 

40 5 ^. 7~ -y 7°\Z. it tf o 

[0 0 7 5] /Ty^STUr "CJi, Jt^HyiPiiaL 
GE (LGEF) *»?>-feV*fcJ:5**«*PiSflPLGS: 
§K^di («yjPi*SJt|5{fi) *5L#^lBTLGS:fix. 

^■r y7"ST 13s \zmtSo 
[0 0 7 6] 7f77"ST 1 3 s Vlt* y7"ST 1 

v-y >zft^£ Lt^f -^7°S T 1 3 t tCjfi*, /t v 5 ^- 
so >7°-C/«e^«-a-tC(±^-rs/7 0 S T 1 3 ulciitf. 
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[0 0 7 7 1 -tLT, ^fyyST 1 3 uT\ 5c£cD$t * 
£KBB**ff*/*a»fe— fcffi (0!l*.ffO. 00 7 8) £ 

T 1 3 v (ciltfo ^fy/ST13v Ttt\ Jgj£8&IiJg 
10 0 7 8] ^f^/ST 1 3 tT'fi, T.^rv'f 

sti 3 s -e/i y+ v/f&5 1 ^tifciaiiisssiis »o 
7"st i 3 u\zm^. m.fe®m\zmi>x^izt>x7-y7 

S T 1 3 wliiJItfo ^©^f'>7'ST13wm 
KBSfg^itMtw^-r^^y tffMHMm (TGM/T 
IRGRP) SrRAU ^ryySTl 3 vliitf. ft 
3b\ llE^fj'yST 1 3 rT**i^HI>!)P5SSLGE^b 
Jf#^RiSgLG£3l^fcfit «BH) d^L^V^BTL 
G£JlT-C*>5i J RI»J*ixfc»frfct>^7 l S'^ST 1 3 v 

(00 7 9) £fc, JblB^x yZfS T 1 3 q T*«^^!lP 20 
itSLGE (LGEF) £S*flc9BlljS«L 
GHlT*fe5i:WJJ^t&l;ii7fy7'STl 3 x 
fciitf. 7f77"ST13x-eii, J: S**Hi 

lna*LG*»6)ii3t«j!ni**LGE (LGEF) £31^ 
fcffi (flfg) *s'L#^«BTLGS:iaifCt^5i»5*»S: 

Ji*, L^Wfi^xT^S^^tt^i/^ST 1 3 

5£ffi (09*.tfO. 0 0 7 8) SrilPgLT, 
atjtBSEJS&GMSfc^ £*$*>±»f , T13vt so 

ittf. * 

A/3=KLGVXDX (LGE/VV0) 
KLGVXDIt Ji^HtfiPjgSLGE (LGE 

f) tmmmfc&&w 0 b\zm<s<i&z. tsa-w 

hCFYAWRt^5£Sr-&*?*5fc*W'£SSt-Cfe5„ 

[0 0 8 4] LT, 111 5?f 77"ST 1 5 "CH, 
^5';7"* /3©*fflS:&5S;fc: J: 

0 (n) = 0 (n-1) + A 0 (n) - (1 6) 

-^>wStU^iISr^i-o 1"ft:b*>> y (3 0) 

[0 0 8 5] :©t|$7 !) 0 Sr*«)5fc«){c, ± 
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[0080] z<DX*>\zLxmizt&mmwm i ikiit:*«> 

*frKif4«ii^»af»K-e*>* 0 it 5 r i * < *fr-e#x 

9 ic intf^to J; 

5ftF-m&«fcDftv\, 

[0081] -tteib-b. &ftffimm§£Rvmftfflja& 

##>Z>Tz.ib<D9-4 J r<f-9-?y7 (HI7 • 8) bfrb* 

is V £if Jg-TS - b &X 



^«£%i$Mf^ Sr«iEi-<5 r t *5-C*^ 5 (±12* 
©?l#T(f4fcl4»*,±ff^a) . *t©*|jE3*i, 

[0 0 8 2] ^WJ;5{-L.-C, APi&jS^iSle] C P ft if Wife 
&t*>S*fiM*»=JStt\ ftB$S*jt&ft8gffiJgJ&#f&fcS: 

9-t-yxv ^^aimoysmnm^o. 5 a 

t-t&b. 0. 0 5l:t5:t* 5 t*#5. 
[0 0 8 3] Jifcro^l 47f 5-/ST1 4-e«> 
J^ftWfci (MWWh) A J: 0* 

-CFYAWR - (1 5) 

m-&m.<Dmm*>pt£ <-rzzb&x%. -Emm* 

[0 0 8 6] Z(n£otei,xffif££iritcfflfflmm\z£ 

y % ^^t'y^^ (stability) i^777t'!)7^ (s 
teerability) b SrWlfc $-fr5*J«iSrtT 5 £ t *S"C* , 

[0 0 8 7] Ittftia-W ht<o«-fe^irflt 
fcJ:i)IW»*Sr#*, t-^-^f7St/7yy-^f 

i1.|i|(r)2$S»cyw— ^r^Sr^JPU. 7yy-^f7^l: 
5. 
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[0088] La»L*ass>» :©3- w Mswett* 

4 -r-t<D;/y y iS:*BSLTIM»L,T 

[0 0 8 9 *ffifli£1B$:J&^*:*i5ai 
£U ^-^T-T^rfctt, imt&mfc*fl!l&0 3 io 

[009 0] i CD*— /<— ^f7/7y^-7f7H» 
ftlJ^KD^^JSrBl 1 4 — 1 6(D7D-^-y- h&tflUl 

1 4©^3 17T'7 7*ST3 * 
i\ ai»»SK*J»f*>5*»©t!|giJSrfi 1 5. ^tvf*. ± 20 

5tSPr»*l*r»!l»«y»4'T?*>«i»5*>*r J fil«i-* t> 
3 2^ryyST3 2lcS^ ^CD^-g-fCfiiitbJ: 

T 3 3 fcittf. 

[009 1] 132 y/ST3 2 T*ti\ 3I»)*ig:^ 

e^U^V^lVVALST (0!l*.ff 2 0 km/h) Jit± 30 
a»ga»$rWB , J U LJ^fVVAL ST^±cD^-{d|i 
85 3 4 7Ty^ST 3 4(Cittf e t©^34^T^7'S 

J6Mffii5L#V>«ALF I NJW±-C*>5^5*»SrWJ 
U Lt^tALF I NJW±ro^a-^»i^3 6 7f'/y 
S T 3 5 Kittf. 

[0092] r ©«fc 5 XttA&tt«ltt0Mteft#* 
f^yST3 2 • 3 3-C^^*ttL#^ffl*rS-Cfc.5^ 10 

-a- 1 c « 3- 0 co ^ - ^ v & m t 1- 5 o 

[0 0 9 3] 313 57fyyST3 5 T'fi, *pEJCD^o§ 
1W»fc*5«**«**B«**fc*V IRnSrJttH-fS. £ 
©«ltS*S**ll3«V I Rnl±, 121 1 7 3*1,3 J: 0 
^STC^b»itlLfeii3-W hMYRN 
Oi:, 3-W KYAWRt*^B#*$|5g^lE^RU 
DVRSrjlttiU 4fciiJ£*ttiS£X*l«t|ffiVVXl3j&» 

e>ttte*i6}5is v cmn=sr»m u -^h^ @#*$ftis^s 

-5pR U D V R £ Hffi^l^JiS V Cmn £ l:I<5^T|!tlJ $ 

so 



[0 0 9 4] fc*s\ ±IE^3 37fy7'ST3 3 

tffcifcttffiiWW^SSTR** (flSttflOkm/ 
h) 2:©Jt»-Cl?V\ TRME*«T©»frfctt*T*# 
fiKlti: UT^v-^VSri^TU, ^EWI-cQ^-KfjyF 
^iCT-fcSt LTf!3 6^f?7"ST3 6 KiStf. 

3 6^fs//ST3 6T*ll t^Hy^^ttWS 
Lfc*»5!6»SrTI8*fls^ y y 7*A £ ©JtUET?^ \ TP! 
*fr^y s/^JW±C0^g-tCH^3 7^f^7ST37 

[0095] f37^7y7'ST3 7 T?fi, ^-\r;*y 

TPg^-T-^^y 5'/ftH±0*^l:(±l3 87ry7"S 
T3 8t3ittfo ^3 8^7 i ->'7"ST3 8-C(±, HUPJSS 

ilPjS*«T(D*-&(-ttm3 9?T5'7 , ST3 9Ki§^, 
TEWHAPiS g BIT 4ot^4v^t f 2SHi JM&MM 
ffl*imirZ>'<< 5^-rs/7°ST3 5 (dittf„ 

13 6^fy7'ST3 6 y f/flM^ 

fiKScLfc®^-, I37^T^7'ST3 

S T 3 9 fcittp. 

[0 0 9 6] -tLT, ^3 9^f7/ST3 9flt S 

2 0 0m s) dSiSlTLfc*^>SrflJSiJL, X-f 

tfi"5'<<±IEJB3 S^^y7*ST3 5fcJt*, ^7L 

[0 0 9 7] ±IE^ 3 5 y 7°S T 3 5 t,zm/vtdW& 
irfi, ^©l40^r^yST40f ) 77^-^77 

Ttt, at53 — hMYRNOta-K hYAWR 

t©«5H*^*ijgij-t-5 (o/u) itms. 

T, 7^-^T7©^CI±f 4 l^f?/ST4 1 

4 2 idiitP. 

[0 0 9 8] 141 Xf y7 , ST4 1 Ttt, T'sif-*. 

«WJ»B«*j*) VIRn^*«)5o 9j<0g43Xf5'7" 
ST 4 3 (Hi 5#RB) T'(irtif|(Oit«aiypft5r, H9K 
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•Ffeara-r sttwnwi (vwrr/vwrq tf&jwgss 

*$tiiV IRni©iBil*>feStttii-5 (VERR-VER 
D . 

[0 0 9 9] &©£S4 5^f?^ST4 5 T'fi. JSErt 
<l!|coy 5 y*— fll ( I L I N) Sr. -Y&tsC Fmni 

* f xmn t &mmwzm * t ks-s^-c** 

(l§117#fiS) s 14 6^f7yST4 6 T-filDttHc: L 

■cjeia^«©y 5 y^— fla (ilout) Sr#«>5 0 

[0 10 0] ±etfcJ:5t*- ^-^f7t L 

ws&i&nmmswm) v i Rnt u ^(r^wsij^je^ 

*«fct&V IRntW^*fe*#ji«imffiVWRR • VWR L 

tcomm^b, at*ift*io-i:ivpix«>Baiiij»*vERn 

[0 1 0 1 ] &©3!4 7^f 77"ST4 7T?I1, ±IET 
>9-^T<D^tmmiCV ~ y*-ffi ( I L TO 
T) fS4 87fy7'ST4 8 fcittf. ± 

IBS? 4 67T^^ST4 6*^tl4 8^Ty^ST4 
8 fcJttf. 

[0 10 2] ^4 8^ry7'ST4 8 T*(4, 3?4 6*7" 
^7'ST4 6 £fcfifl4 77f y^ST4 7T'»(±5Lfc 

»i*{g:«ftiJ»S:) I TRn£#£>5 0 
[0 10 3] #Ctf>f|4 9^fj'7'ST4 9*»*>tt, 

[0 10 4] tf, 3? 4 97f^ST4 9T\ * 

tt*Xff*5 O^X J//ST5 OKif*. ^e-j'l'HMW 

!5 1^f^yST5 1tI^ ^e-^ V K$iJ»i^T* 

[0 10 5] 315 077^ST5 0 (CilAx/c^-a-IC 
tt\ ZZX\ «RASTC©«IS*aa*S||»TUfc*»5*'' 
£WJU l*TLfc»frte»4jS5 2^^y7°ST5 2{C 

g5 27fj//ST5 2m *t£*#i£gVV 0;&SL 
^^IVVALST (Mz-f£2 0 km/h) £A±*^*» 
fcWJU Lt^fcWAL ST£LL(D»&fcttJS5 3 
^?^ST5 3£Jttr. t©*53^f y^ST53 
Tfi, ^-f^r;* y yT^ aRn<Z)&#<Z)J*3:$r, ^-Yir^ 
y y/ft aRnCDif&fcMtt/^L^WiSROT I N 1 U±T'& 

3. frot"( J rx!) y7ft£itmDa (g/s) 

iMilDROT I NWJhcORf, SfcH^^-t^y y^fta 



(11) 

Rn<D*feMffi* s *fe*ffit* s U#t''ffiROT I N2 OROT 
INI) comt Lt> jfticA»5A»Sr*y»J U ^4oi^ 
l;|±l5 4^fj'yST5 4 (116) Kittf. 
[0106] i54^fy7'ST54 T»f4» y y 

^ ^ t y y^JWfcAA 0 i LT 

V^-5^5*^WJ-T5o t>, Hflc* y y^ 0 

i5U#V^lSlK±-efe!9, ^o^D^^^tf 
Dj3 (g/s) *3L#^ttD|3EI±©Nf> £fcfi*{M 
y yT^fl^LtvMitfl 2 (> 0 1 ) <DB#<>; LT\ 

[0 10 7] 315 OXfy^ST 5 0%.WM5 2 

^ry/ST5 2~3l5 4^fy^ST 5 4T ,; t-^y 

y^iLti^v^ (NO) WrSl^tt/u-*?- 

[0 10 8] £fc, ±1E3S5 lxfy/ST5 lKitA/ 

^r-C*3$^7^# («itflOkm/ 
h) aSfifeScUTl^d»5d»S:*l*JL.i-5. *i*#TK* 

5-7ST5 6tcittf 0 ise^f^ysTsem * 

&WJU IHCT-fc2)*-&^f4B5 7 7fy/ST5 7 

[0 10 9] 315 7^fy7'ST5 7t*lt ^-Yir^y 
V (^£«t!ofc t *l*r L#3ffi) 

fc, ±ie^5 6^f j/ysT5 6-e^^y y^t 3 

S T 5 8 lwittf 0 

[0 1 10] 315 8^.T-y7°ST 5 8T?(i, *flc^ y y 
T'ftfflfMtTfc UTAV^M (0ijx.tf 2 0 Oms) it 
TOf^ Wi*M*Sil»Tbfci»5i»Sr!MBUL, x-f 

40 [0 1 1 1 ] 355 57fy^ST 5 5 fci&A^^fc: 

TA^r, 01 6^^$HSJ;5»-K®^»#^^»-S^ 
TStm-fS. ^CDII5 97ry/ST5 9T*(4, i^* 
fr^. y yT'ftROTAi*^ y y7"^ 3 iOfiiA'b 
^e-^< ^Y-fflWA (VEj3 • dVE/3 - d 2 VE|3) Sr 
iflili-5. ::-c, VE^ti. ISW^D y^A/J** 
t, g ^ y y^ft /3 (ROTALM) Sr^l^fcfiEt? 

fey, III^Uj'^ (PS#^I) tfOMtt**)*), 
50 dVE0lt ±IEOBS©gika («»«t?*>9. 1** 
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